ABSTRACT
Introduction
Airway control is the first priority in managing injured (1) (2) (3) (4) (5) (6) and critically ill patients. (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) Failure or loss of airway, with resultant failure of ventilation and oxygenation is a terminal pathway for many emergency patients. Rapid sequence intubation (RSI) is the cornerstone of emergency airway management. Furthemore, advanced techniques such as rapid sequence intubation, require a higher level of training and expertise for pre-hospital providers. (1, 6, (17) (18) (19) RSI performed by pre-hospital physicians is useful, effective, safe, successful and part of current standard care. (20) (21) (22) (23) (24) (25) In the Centre for Emergency Medicine in Maribor (physician-based Emergency Medical Service (EMS)) RSI is part of a protocol for the maintance of adequate airway management in critically ill and injured patients. (2, 26) The majority of trials on RSI, in the pre-hospital setting, have focused on trauma patients only. The aim of our prospective observational study was to determine if there are differences between trauma and non-trauma intubated patients in the pre-hospital setting.
Methods and patients
This prospective, observational study was performed in the Centre for Emergency Medicine in Maribor, the second largest city in Slovenia with a population of approximately 200.000 spread over an area of approximately 780 km 2 . Since August 1999 we have had two pre-hospital emergency units (PHU). A PHU is an advanced life support (ALS) unit comprised of an emergency physician and two registered nurses or a nurse. A PHU is primarily routinely dispatched to the scene in emergency situations (e.g. in the case of presumed cardiac arrest, heart attack, respiratory distress, cerebrovascular incident, trauma, parturition, severe poisoning, etc.). Adult patients (18 years and over) who were intubated by emergency physicians using the RSI method or rapid sequence induction were included in the study. RSI was performed with induction agents (midazolam, etomidate, ketamine, thiopental, fentanyl) in recommended doses, followed by the administration of a rapid-acting neuromuscular blocking agent (succinylcholine 1-1.5mg/kg) and/or non-depolarizating neuromuscular blocking agent (vecuronium 0.08 -0.15 mg/kg). Endotracheal tube position was confirmed with auscultation and capnometry/capnography (the examiners looked for the characteristic CO 2 waveform, value of end tidal carbon dioxide (et CO 2 ) 
Results
We found significant differences between groups (medical vs. trauma) in initial main marterial pressure, glucose levels, application of colloids and Hyperhaes (7,2 % NaCl and 6 % HAES solution), male gender, rate of RSI, initial GCS distribution, initial exhaled carbon dioxide (pet CO 2) , APACHE II after first day of hospitalization and hospital mortality (table 1) . Reasons for intubation in specific medical groups were cerebrovascular incident (102/159; 64.2 %), respiratory failure/distress (27/159;16.9 %), intoxication (12/159; 7.6 %), shock (14/159; 8.8 %) and other (4/159; 2.5 %). In the respiratory failure/distress and intoxication subgroups we found significantly higher initial pet CO 2 and desaturation levels (average initial pet CO 2 for these groups was 69.4 +/-15.9 mmHg and average oxygen saturation was 74.3 +/-16.3 %). In the trauma group we performed RSI in 93 isolated severe head injury patients, 10 maxillofacial trauma patients and 39 polytrauma patients. In 290 of 301 (96,3 %) patients intubation was successful at the first attempt. In 11 (3,7 %) patients a second attempt was necessary. Final success rate of tracheal intubation was 100 %. We noticed a significant difference in the number of second attempt intubations between the groups (medical group vs. trauma group; 2/159 (1,6 %) vs. 9/142 (6,3 %); p= 0.03). Major immediate adverse events related to the procedure of RSI were: hypoxia (oxygen desaturation < 90 %) in three (1 %) patients (two patients in the medical group and one in the trauma group), hypotension (systolic blood pressure < 90 mmHg) in eight (2,6 %) patients (seven in medical and one in trauma patients), bradycardia in seven (2,3 %) patients (six in the medical group and one in the trauma group) and fasciculations in three (1 %) patients (two in the medical group and one in the trauma group). All in all, we found 17 (10,7 %) cases of complications in the medical group and four (2,8 %) 
Discussion
The use of RSI was introduced to the pre-hospital environment in hope of improving patient outcome by enhancing early definitive airway management.
RSI performed by emergency physicians improves patient's outcome and is a safe procedure. (2, (19) (20) (21) (22) 25) ever, in a paramedics-based system RSI can be a harmful procedure, especially in difficult airway cases because of limited knowledge of drug kinetics and pharmacodynamics. (1, (27) (28) (29) Therefore, the value of rapid sequence induction for intubation does depend on each EMS design and their ability to establish personnel requirements and ongoing training expertise in airway management skills, medical direction and supervision. (1, 16, 23) In the available literature we found limited studies on RSI in non-trauma patients in the pre-hospital setting. (7, 8, 10, 15) One reason for this is that the paramedicbased system rarely uses RSI in the pre-hospital setting in non-trauma patients. (30) The results of our trial show that non-trauma patients are initially in a worse condition (patients are older, have worse initial GCS, MEES and APACHE scoring, higher initial pet CO2 and lower oxygen saturation).
Higher initial pet CO2 and desaturation suggest a primary asphyxial mechanism underlying the clinical problem. The starting point is the pathophysiology of chronic obstructive pulmonary disease (COPD), asthma or heart failure with pulmonary edema, where as secondary problem is the airway in unconscious patients (especially in the respiratory and intoxication subgroup of non-trauma patients). (31) In non-trauma patients we found high proportions of GCS 3-4 with a logical lower rate of RSI (intubations without drugs or muscle relaxation). This group of patients has a significantly lower ą MEES. In general, ą MEES = or > 2 signifies an improvement in clinical condition. In our trial we demonstrated a significant difference in improvement between groups, with an initially worse condition and limited effect of treatment in the pre-hospital setting (short time of care and limited diagnostic resources).
(32) On the other hand we found significantly lower initial mean arterial pressure (MAP) and significantly higher rate of application of colloids and Hyperhaes in trauma group patients. In the trauma group of our trial, hypotension was an important initial problem and RSI medication had to be adapted.
(1,2) Medication also had to be used in cases of heart failure and COPD/asth-ma patients. (7, 8, 10, 30) 
Conclusion
In comparing medical and trauma patients intubated in the field we discovered that these two groups really differ in many parameters. The patients in the medical group were in a worse initial condition, had a worse prognosis and a higher rate of major immediate adverse events during the procedure of RSI (most frequent being hypotension and bradycardia). Among the trauma patients we found more second attempts of RSI and problems with visualization. These results confirm the necessity of diagnosis-based protocols for RSI.
